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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for sticking 
conductor circuit forming metallic material to printed wiring board by 
which the occurrence of dents can be prevented and the productive 
efficiency can be improved. 

SOLUTION: Core substrates provided with conductor circuits 2 are 
piled up upon another in a plurality of stages while each substrate 3 is 
held between prepregs 7. Before piling up the substrate 3, the 
surfaces of the substrates 3 are subjected to flattening processes so 
as to remove ruggedness from the surfaces. One piece of multilayer 
metallic foil 9 formed by sticking two pieces of the same kind of 
metallic foil 10 is put between each stage as a conductor circuit 
forming metallic material. The metallic foil 10 has higher thermal 
conductivity and lower electrical resistance than at least a mirror 
finished surface plate forming metal has. The the metallic foil 10 is 
stuck to the core substrates 3 through the prepregs 7 by pressing and 
heating the laminated body. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a conductor, while making two or more steps of things which come to pinch a core substrate equipped with a 
circuit by prepreg pile up mutually and arranging them between each of those stages — a conductor — circuit 
formation — public funds — by arranging a group ingredient and performing pressurization heating in this condition 
While carrying out land leveling-ized processing which cancels the irregularity of said core substrate before said 
pressurization heating process if needed in the approach of sticking said metallic material on said core substrate 
through said prepreg at least • — mirror plane plate formation — public funds — the conductor in the printed wired 
board which carries out said pressurization heating process rather than a group, using the multilevel-metal foil in 
which it comes to paste up the metallic foil of two sheets which thermal conductivity becomes from a high and metal 
of the same kind with small electric resistance as said metallic material — circuit formation — public funds — the 
approach a group ingredient should stick. 

[Claim 2] the conductor in the printed wired board according to claim 1 which is copper foil with thickness equal [ the 
metallic foil which constitutes said multilevel-metal foil ] — circuit formation — public funds — the approach a group 
ingredient should stick. 

[Claim 3] the conductor in the printed wired board according to claim 2 which has pasted up said copper foil of two 
sheets through the adhesives made of thermoplastics — circuit formation — public funds — the approach a group 
ingredient should stick. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] a conductor [ in / in this invention / a printed wired board ] — circuit formation — public 
funds — it is related with the approach (the so-called laminating press approach) a group ingredient should stick. 
[0002] 

[Description of the Prior Art] two or more layers which can be set to a substrate as a suitable printed wired board for 
mounting the electronic parts in densification and the inclination to integrate highly in recent years — a conductor — 
the multilayer printed wiring board equipped with the circuit is becoming in use. this kind of printed wired board — 
rough — saying — production of i core substrate, and ii A laminating press, formation of the through tube by iii drilling, 
and iv formation of the through hole by radio solution copper plating, and v outer layer — a conductor — it is 
manufactured by passing through the process of formation of a circuit. 

[0003] Here, the approach of the laminating press in the former is explained based on drawing^ . In a laminating press, 
the laminating press machine which has the hot platen 21 of a pair is used. Among these hot platens 21, the laminated 
object which consists of the core substrate 22, prepreg 23. and copper foil 24 piles up, and more than one are 
arranged in a stage. Then, the core substrate 22 is pinched by the prepreg 23 of two sheets, and they are further 
pinched by the copper foil 24 of two sheets. Thus, between each stage of the laid-up laminated object, the mirror 
plane plates (for example, a stainless plate, an aluminum plate, etc.) 25 with a thickness of about 1mm are arranged. 
Between a hot platen 21 and a laminated object, the mirror plane plate 25 is arranged similarly. If pressurization 
heating is performed in this condition, the prepreg 23 which was in the semi-hardening condition will harden 
completely, and copper foil 24 will be stuck on the core substrate 22 through that hardened prepreg 23. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the conventional approach, while repeating and using the 
mirror plane plate 25, a blemish is made on the front face, and there is a problem that it becomes a cause and a dent 
occurs in copper foil 24. Moreover, since copper foil 24 and the mirror plane plate 25 are not necessarily pasted up, 
when foreign matters, such as dust, mix in those interfaces, a dent will occur similarly. 

[0005] Furthermore, since the tooth space between hot platens 21 was decided to some extent, the number of the 
laminated objects which can be set among them will receive constraint in the tooth space concerned. However, since 
it is necessary to make the thick mirror plane plate 25 of 1mm intervene between laminated objects, it is not easy to 
increase the maximum number of sets. Therefore, in the former, the request of wanting to make [ many ] the number 
of the laminated objects which can be processed at once, and to aim at improvement in productive efficiency was 
strong. Moreover, if the mirror plane plate 25 intervenes between laminated objects, heat may not fully conduct even 
the laminated object in a location distant from a hot platen 21, but processing nonuniformity etc. may arise. Therefore, 
in order to avoid this, it is necessary to set up the time amount of a heating pressurization process for a long time, or 
to set up temperature highly. Since this was also disadvantageous, in view of the viewpoint of productive efficiency, 
the improvement was demanded conventionally. 

[0006] the conductor in the printed wired board which can be made since this invention solves the above-mentioned 
technical problem, and the purpose can prevent generating of a dent, and can raise productive efficiency — circuit 
formation — public funds — it is in offering how a group ingredient should stick. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in invention according to 
claim 1 a conductor, while making two or more steps of things which come to pinch a core substrate equipped with a 
circuit by prepreg pile up mutually and arranging them between each of those stages — a conductor — circuit 
formation — public funds — by arranging a group ingredient and performing pressurization heating in this condition 
While carrying out land leveling-ized processing which cancels the irregularity of said core substrate before said 
pressurization heating process if needed in the approach of sticking said metallic material on said core substrate 
through said prepreg The multilevel-metal foil which it comes to paste the metallic foil of two sheets which thermal 
conductivity becomes from a high and metal of the same kind with small electric resistance rather than a group is 
used as said metallic material, at least — mirror plane plate formation — public funds — the conductor in the printed 
wired board which carries out said pressurization heating process — circuit formation — public funds — let how a 
group ingredient should stick be the summary. 

[0008] The metallic foil from which invention according to claim 2 constitutes said multilevel-metal foil in claim 1 
makes it the summary to be copper foil with equal thickness. Invention according to claim 3 makes it the summary to 
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have pasted up said copper foil of two sheets through the adhesives made of thermoplastics in claim 2. 
[0009] Hereafter, "an operation" of this invention is explained, invention according to claim 1 — a conductor — circu 
circuit formation — public funds — the multilevel-metal foil which it comes to paste the metallic foil of two sheets 
which consists of a metal of the same kind instead of the metallic foil which consists of one conventional sheet as a 
group ingredient is used. This multilevel-metal foil is arranged among each of those stages, when two or more steps of 
things (laminated object) which come to pinch a core substrate by prepreg are made to pile up mutually and have been 
arranged. And a multilevel-metal foil is stuck on a core substrate through prepreg by performing pressurization heating 
in this condition. Therefore, according to this approach, a heating pressurization process will be carried out, without 
intervening thick mirror plane plates, such as a stainless plate, between laminated objects. Therefore, the tooth space 
between hot platens is secured, as a result only the part leads to the increment in the maximum number of sets of a 
laminated object. So, the number which can carry out pressurization heat-treatment increases certainly at once as 
compared with the former, and improvement in productive efficiency is achieved. In addition, it is not necessarily one 
base material and either unites the metallic foil of two sheets which constitutes such a multilevel-metal foil with the 
laminated object with which all adjoin. 

[0010] Moreover, since the metallic foil of two sheets will be pasted up mutually, compared with the case where it is in 
the condition per sheet which has not been pasted up, deformation etc. cannot take place easily in the case of layup. 
and its handling nature also improves. Furthermore, if the metallic foil has pasted up, compared with the case where 
that is not right, it will be hard coming to mix foreign matters, such as dust, in both interface. Therefore, generating of 
a dent is prevented certainly. 

[001 1] moreover, the ingredient of the metallic foil which constitutes a multilevel-metal foil — at least — mirror plane 
plate formation — public funds — since thermal conductivity is higher than stainless steel, aluminum, etc. which are a 
group, heat conducts certainly without nonuniformity to a location distant from a hot platen. It becomes unnecessary 
therefore, unlike the former, to set up the time amount of a heating pressurization process for a long time, or to set up 
temperature highly. Moreover, it becomes possible [ press ** ] to make it small. Consequently, the resin flow of 
prepreg decreases and the board thickness of the printed wired board obtained becomes homogeneity. In addition, 
when there are little the temperature and time amount which a pressurization heating process takes and they end. 
improvement in productive efficiency is achieved. 

[0012] furthermore, the ingredient of a metallic foil — at least — said mirror plane plate formation — public funds — 
the conductor formed since electric resistance is smaller than a group — a circuit becomes the thing excellent in 
electrical characteristics. And in this invention, since land leveling-ized processing is carried out if needed, though big 
irregularity exists in the core substrate, the irregularity will be canceled in front of a pressurization heating process. 
For this reason, generating of a void [ in / in a resin flow / a inner layer ] is suppressed as much as possible at least. 
[0013] according to invention according to claim 2 — copper — mirror plane plate formation — public funds — rather 
than a group, it conflicts and divides in the metal which fulfills the conditions that it is high and electric resistance is 
small, and since it is cheap, thermal conductivity can attain low cost-ization. 

[0014] If copper foil has pasted up through the adhesives made of thermoplastics according to invention according to 
claim 3, it will much more be hard coming to mix a foreign matter according to both interface. Moreover, if it is heated 
in case the adhesives made of thermoplastics are pressurization heating processes, the adhesive strength of 
adhesives will become weak by softening. Therefore, each laminated object is easily separable after a pressurization 
heating process. 
[0015] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt which materialized this invention to the manufacture 
approach of a multilayer printed wiring board is explained to a detail based on drayying 1 - drawing 4 . 
[0016] first, it is shown in drawin g 1 — as — front flesh-side both sides of the insulating base material 1 — a inner 
layer — a conductor — the core substrate 3 equipped with a circuit 2 — for example, according to a well-known 
additive process etc., it produces conventionally. Before shifting to the following laminating press process when big 
irregularity exists in the front rear face of the core substrate 3 as shown in drawing 2 , land leveling-ized processing 
for canceling irregularity is carried out if needed, the reason for performing this processing — a inner layer — a 
conductor — it is for preventing generating of the void in a inner layer beforehand by filling the hollow 4 between 
circuits 2. In this case, the above-mentioned hollow 4 needs to be filled with insulating materials, such as resin, if such 
processing is performed using a non-insulating material — a inner layer — a conductor — it is because a circuit 2 
connects too hastily. With this operation gestalt, after using the thermosetting resin 5 of an epoxy resin system as an 
insulating material and printing the thermosetting resin 5 by the squeegee, it is supposed by carrying out photo-curing 
that a hollow 4 is filled. A fluidity is able to bury irregularity highly at the time of land leveling-ized processing, since 
the viscosity of resin is low as it is this approach that used thermosetting resin, and since air bubbles do not remain, 
generating of a void is suppressed as much as possible. Therefore, it is because the irregularity of the core substrate 
3 is easily [ more certainly and ] cancelable. Moreover, it is it easy to bury irregularity to be resin with this property, 
there is a degree of hardness required after photo-curing, and the reason for having chosen thermosetting resin is 
that insulation is also enough. 

[0017] In addition, when the core substrate 3 is produced by the additive process, the above-mentioned land leveling- 
ized processing can be omitted from it being in the condition that there is almost no irregularity, by existence of a 
permanent resist. 

[0018] Next, a laminating press is performed using the core substrate 3 with which land leveling-ized processing was 
performed. In a laminating press, as shown in drawin g 4 . the laminating press machine which has the hot platen 6 of a 
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pair Is used. Among these hot platens 6, the laminated object which comes to pinch the core substrate 3 by the 
prepreg 7 of two sheets piles up, and more than one are arranged in a stage, moreover — between each stage of a 
laminated object — an outer layer — a conductor — the metallic material for forming a circuit is arranged. In addition, 
between a hot platen 6 and a laminated object, a stainless plate with a thickness of about 1mm is arranged as a mirror 
plane plate 8 as usual, moreover, the usual copper foil 12 which consists only of one sheet between the thing which is 
in an upper case most among laminated objects and the thing which is in the lower berth most, and said mirror plane 
plate 8 — an outer layer — a conductor — it is arranged as a metallic material for circuit formation. 
[0019] the outer layer arranged among laminated objects in this operation gestalt — a conductor — the multilevel- 
metal foil 9 as shown in drawin g 3 R> 3 is used as a metallic material for circuit formation. This multilevel-metal foil 9 
comes to paste up the metallic foil 10 of two sheets which consists of a metal of the same kind. 
[0020] the metallic foil 10 which constitutes the multilevel-metal foil 9 — at least — mirror plane plate formation — 
public funds — thermal conductivity needs to be higher than a group (for example, iron alloys and aluminum, such as 
stainless steel). The reason is that the heat of a hot platen 6 may not fully conduct even the laminated object in a 
distant location, but processing nonuniformity etc. may arise if thermal conductivity is low. Temperature must be set 
up highly or it must stop and having to set up time amount for a long time in a pressurization heating process in this 
case. 

[0021] moreover, said metallic foil 10 — at least — said mirror plane plate formation — public funds — electric 
resistance needs to be smaller than a group, the outer layer which was excellent in electrical characteristics in the 
reason having large electric resistance — a conductor — it is because a circuit cannot be obtained. In consideration 
of the above-mentioned situation, copper foil with equal thickness is chosen as a metallic foil 10 with this operation 
gestalt. In addition, as a metal which fulfills the two above-mentioned conditions in addition to copper, there are gold, 
silver, solder, etc., for example. Also in these metals, since especially copper is cheap, it can be said that it is a 
desirable ingredient. In addition, it is thought as a thing according to copper that solder is desirable. 
[0022] As for the thickness of a metallic foil 10, it is preferably good that it is [ 12 micrometers - 70 micrometers ] 18 
micrometers - 35 micrometers. Moreover, as for the thickness of the whole multilevel-metal foil 9, it is good that it is 
24 micrometers - 140 micrometers. 
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